additional state interventions are in the process of beObjectives. The goal of this study was to develop a ing launched. Given the vast expenditures being dedisimulation model to examine the effects of tobacco con-cated to these interventions, it is important to detertrol mass media interventions on smoking rates and mine their likely effects on smoking in the general smoking-attributable deaths.
INTRODUCTION

METHODS
Arizona, California, Florida, Massachusetts, Oregon and several other U.S. states have implemented major mass media interventions directed at reducing tobacco
The basic MMI module used to estimate intervention use. With the recent tobacco settlement, national and effects is part of a larger simulation model of smoking rates and smoking-related deaths over time, known as 1 Development of this simulation model was funded by the Sub-SimSmoke. Before discussing that model, we develop stance Abuse and Mental Health Services Administration, U.S. De-the MMI module: we review the empirical literature on partment of Health and Human Services. mass media interventions, present simplifying assump- 2 To whom reprint requests should be addressed at 14403 Sylvan tions, and examine the effects of MMI scale, duration, desired reach and frequency of ads, and their costs. generally reflecting advertising policies in response to the MMI. Duration refers to the length of time the MMI is in f. The level of other public policies in effect remains effect. A year is used as the time frame for analysis. constant at their current levels. Other policies, such as Separate ads targeted to specific age or racial/ethnic a tax increase to fund the MMI, would have separate groups may be conducted during a year, but the analysis effects. This assumption is made so that the effects of is in terms of their combination into a single campaign.
the MMIs are not confounded with those of other c. Content is differentiated only in terms of whether interventions. the intervention is directed toward youth or the general population. Since the model parameters are based Effects of Scale on Smoking Rates largely on the Massachusetts, California, and Florida interventions, it is assumed that the intervention is Evidence presented above indicates that the effecpart of a larger campaign that includes attempts to tiveness of an intervention increases with its scale, but initiate other policies, such as taxes, youth access inter-little is known about the precise nature of this relationventions, clean air laws, and associated community pro-ship. Based on the advertising literature and economic grams, although the effects of these policies (if imple-theory, the relationship between exposure and relative mented) are separate. It is also assumed that some reductions in the prevalence of smokers is modeled as of the intervention expenditures are allocated toward an S-curve [27] [28] [29] . The shape of the S-curve represents the concepts of increasing returns followed by diminishmedia publicity and that the effects of the campaign ing returns. are evaluated and responsive to feedback. These eleAs shown in Fig. 1 , advertising expenditures per capments of a successful intervention are set out in CDC's ita show progressively larger effects until they reach a Best Practices [8] .
certain threshold (e.g., inflection point A in Fig. 1 ). In CDC's Best Practices [8] also suggests that the varithis area of increasing returns, advantages are associety and novelty of the ads are important. Recent literaated with the reach or frequency of the intervention. ture argues that the more successful interventions emLarger interventions often have access to more types ploy a "social marketing approach" in which multiple of media and can afford media that is more effective in themes are directed at different demographic groups, reaching greater numbers of people, such as television followed by consumer testing and feedback and responand radio rather than leaflets [30] . Increasing returns siveness to that feedback [23] [24] [25] [26] . In addition, the emmay also arise due to the need for ads to reach some pirical literature does not specifically estimate how threshold number of times received. The "rule of three," smoking behavior varies with content, and discrepant often employed by advertisers, states that the target results on other outcomes are reported. For these reaaudience must be exposed to an ad three times to be sons, we do not distinguish the effects of specific types effective [31] . The concept of repeated exposure may of content in the MMI module.
be particularly relevant to mass media interventions d. Youth interventions are assumed to have the same directed at curbing tobacco use. Because of heavy previeffect on all smokers below age 18, whereas general ous exposure to advertising by the tobacco industry in interventions have different effects on those above and which smoking is portrayed in a positive light, intervenbelow age 18. Even though the California and Massation intensity must be sufficient "to break through ad chusetts interventions were targeted at the general clutter, attract attention, and persuade" [32] . population, each had a component focused on youth.
Diminishing returns is observed as the effectiveness Studies of their effects on youth and males versus fe-of additional advertising dollars declines (after point males are mixed and inconclusive [2], and research on intervention impact has not been conducted for specific racial and ethnic groups. Consequently, effects of MMIs are assumed to be the same for all demographic subgroups except for the differential effects between all adults and youth.
e. The effect of advertising by tobacco manufacturers is not explicitly considered. Effects of a media intervention may depend on the level of advertising by tobacco manufacturers or the reactions of tobacco manufacturers to increases in the scale of an intervention. However, because the empirical studies on which the MMI module is based did not control for industry advertising, their results implicitly incorporate any industry reac- tions. Thus, the model's predictions may be viewed as A). To reach beyond some point, advertisers generally the curve is bounded between 0 and the maximum effect. must use less effective media forms. The costs of reaching additional people increases as less effective media
The effects of a youth-oriented MMI are largely based on results from the Florida intervention (see above). must be used. Moreover, as those persons who are more motivated to quit or not start have already been influ-Based on those results, the effect of youth interventions after 2 years at a level of $1.65 per capita (including enced by the intervention, the effect of additional media exposure declines. In addition, tobacco manufacturers all adults and youth) on those under age 18 is estimated to be 5%. Other parameters of the S-curve for youthmight be expected to increase their advertising in reaction to higher levels of the MMI, thus offsetting some oriented interventions were set at the same level as those of media interventions directed at all smokers, of its effect.
To model the S-curve form of effects, we use an expo-because a 5% reduction at $1.65 is on the same point of the curve as for the intervention directed at all smoknential curve of the form ers and empirical evidence to suggest otherwise is lacking. The choice to use the same curve also facilitates
between interventions directed at youth and those directed at all smokers. The primary difference in the effects of the two types of interventions where MaxEff is the maximum reduction in the smoking rate, PCE is per capita expenditures, MPCE is maxi-is that the effects of youth-oriented interventions are assumed to be limited to those under age 18. mum efficient per capita expenditures, MinES is minimum efficient scale, and DR is a diminishing returns parameter. PCE is the policy parameter that may vary Duration from zero to some positive number. However, by the nature of the S-curve, the effect of PCE asymptotically Holding scale per time period constant, the cost of a MMI will generally vary in proportion to its duration, approaches a maximum. MaxEff refers to the maximum reduction in smoking rates when PCE is maintained but effects may vary more or less than proportionately with its length. As with scale, MMIs may need to reach at MPCE and represents the height of the curve. The MinES parameter determines the location of the inflec-some threshold level in terms of duration to be effective and may have only a limited impact beyond some tion point, in which increasing returns are exhausted and diminishing returns begin. The DR parameter de-period.
Product advertising is often found to have a fairly termines the rates at which MinES and MaxEff are approached.
immediate impact, and the effects decay relatively quickly over time [27, 33] . Public health interventions, Parameter estimates for the effects of a MMI directed at all smokers are based primarily on the effects of the however, might be expected to have more delayed effects and might continue after the intervention is stopped, more successful media interventions in California and Massachusetts and consultation with our expert panel. because of the nature of the quitting process and the role of social norms. Cessation and initiation generally Greater weight is given to results of the Massachusetts intervention, where a 6% relative reduction in preva-take place over a protracted period, often as long as 1 or more years [1, 34] . If the "social marketing" approach lence is estimated after 3 years of the intervention's implementation. The California intervention estimate is followed, the effects of the MMI may also be expected to build over time as the ads are tested and themes of is more likely to reflect a concurrent tax increase than the Massachusetts intervention [4, 7] , and smoking the ads are adapted [23] [24] [25] [26] . In addition, MMI duration may need to be long enough to affect social norms, so rates and tobacco control policies in Massachusetts are more typical of those in the rest of the United States. that the effects build as smoking is viewed as less socially acceptable. Once social norms have changed, the The Massachusetts intervention had an annual cost of $3.00 per capita [2] . Consequently, the S-curve was effects may be expected to depreciate at a slow pace (e.g., due to advertising by tobacco manufacturers). developed so that an expenditure of $3.00 yields a 6% effect. An MPCE of $5.00 with a maximum effect of Although MMIs may need to reach some threshold duration to have significant impact, the marginal ef-6.5% was selected based on the assumption that further expenditures beyond $3.00 were likely to yield substan-fects (i.e., the additional effects) are likely to diminish after some point. As with intervention scale, the impact tially smaller returns. Based on the California experience and the smaller effects observed in Oregon and of duration may be anticipated to diminish because of the reduced effectiveness of repeated messages. In addiMichigan at lower levels of per capita expenditures [2], inflection points are examined below at a PCE of $0.5 tion, MMIs are likely initially to affect those most motivated to quit, and remaining smokers may be less inand at a PCE of $1.00. Three values for the diminishing return parameters (0.05, 0.1, and 0.15) are examined. clined to stop smoking.
Direct estimates of the effects of MMI duration were An additive term and a multiplicative term ensure that not available in the extant literature. The effects of the Population data are from the 1993 Census of Population, fertility rates are from the U.S. Census Vital Rate Massachusetts intervention appear to have grown over the first 3 years of the intervention from 1993 through Inputs Tables, and mortality In the model, an intervention may directly affect are also found to build [36] .
Based on the literature and input from our advisers, prevalence rates, or may have less direct effects by reducing initiation rates or increasing cessation rates. MMIs are assumed to have most of their effect on smoking rates within the first 3 years and then smaller addi-In accordance with the development of SimSmoke, the effects of MMIs are assumed to affect smoking rates of tional impact after that point. More specifically, when a media intervention is implemented and maintained those under age 24 through reductions in the initiation and prevalence rates and through increases in the cesover time, the campaign has one third of its primary effect in the first year immediately after it is imple-sation rate. No initiation occurs for those aged 24 and older, so that reductions occur through the prevalence mented. The final two-thirds of the primary impact occurs in each of the next 2 years, with smaller effects in rate and through the first-year cessation rate at each age. The rates of relapse after the first year of cessation the following years through cessation rates (as described below). When an intervention is discontinued, are unaffected, except insofar as the first year cessation rate is reduced. a reduction in number of smokers is maintained, but the initiation and cessation rates revert to their preinAs described above, sustained MMIs directed at the entire population lead to larger declines in smoking tervention levels.
For youth smokers, again, little is known on the time rates each of the first 3 years that it is maintained, with a third of the reduction occurring each year. The pattern of effects. Evidence from the Florida campaign [13, 14] and Flay et al. [16] indicates relatively immedi-number of current smokers is reduced by one-third on the long-run effect, as determined on the S-curve, for ate effects. In addition, effects are assumed to be more immediate because smokers are less addicted. The ef-each of the first 3 years that the intervention is maintained. Because studies of the impact of youth-oriented fects on current smokers occur in equal increments over a 2-year period and continue over time through de-interventions have found smaller and inconclusive effects on smoking prevalence, it is assumed that the creases in initiation rates.
effects from interventions directed at the entire population are half of those reported for adults. For youth-
The General Simulation Model and Its Interface with
oriented MMIs, the effects on smoking rates of those the MMI Module aged 17 and younger are divided in the first 2 years as described above. Discussed at greater length elsewhere [36, 37] , the simulation model begins with the numbers of smokers, In the smoking model, initiation takes place through age 23, but initiation rates are affected only through never smokers, and six categories of ex-smokers (Ͻ1,1-2, 3-5, 6-10,11-15, Ͼ15 years) by age, gender, and age 17 in youth-oriented programs. For interventions directed at youth and those directed at the entire popuracial/ethnic group in the baseline year 1993. As each of these cohorts moves through time, the model allows lation, the initiation rate is reduced immediately by the full amount on the S-curve and assumed to continue at for births and deaths, and for initiation, cessation, and relapse of smoking.
this rate as long as the intervention is in effect. In SimSmoke, cessation takes place after age 24. Smokers are defined as individuals who have smoked more than 100 cigarettes in their lifetime and are cur-Studies have found that MMIs reduced quantity smoked [2,4,5,48], which, in turn, increases the likelirently smoking. The source of data on smoking, initiation, and cessation rates for those age 15 and older hood of quitting [49] . The first-year cessation rate of the smoking population, which averaged about 4.5% in is the Tobacco Supplement of the Census Population Survey (1992-1993) [38] , and for those below age 15, the year 2000, is increased by the full amount on the S-curve each year that the MMI is implemented and these rates are from the 1993 Teenage Attitudes and Practices Survey (TAPS) [39] . Relapse rates are based maintained. This effect leads to much lower continual reductions in the smoking rate after the first 3 years on Community Intervention Trial for Smoking Cessation (COMMIT) [40] data and other studies [40] [41] [42] . for MMIs directed at the entire population.
Thus, for interventions directed at the entire popula-the California campaign had fairly sizable effects at a PCE of $1.00, and Curve 1 was rejected because it sugtion, a 6% effect through the S-curve leads to an immediate 6% reduction in the initiation and cessation rates gests almost no incremental effects of additional spending after a PCE of $2.00. and a 2% (1%) reduction in the prevalence rate each of the first 3 years for those older (below) (younger) than Curves 4, 5, and 6 are modeled with a lower MinES= 1.0 and with DR parameters of 0.05, 0.01, and 0.15. 18. Smaller additional effects occur in subsequent years. For youth, effects on prevalence occur within the These curves tended to have smaller and less rapidly increasing effects for the corresponding DR parameters first 2 years but are confined to those younger than 18.
than Curves 1, 2, and 3. They were rejected because
RESULTS
the California experience indicated substantially bigger effects at a PCE of $1.00. These curves did have the Basic MMI Model advantage, however, of showing large gains from increasing the scale of the media campaign at values of The results from the basic MMI module's S-curve are PCE below $1.00. summarized in Table 1 . Curves 1, 2, and 3 are modeled with MinES ϭ 0.5 and with DR parameters of 0.05, Effects on Smoking Rates and Death Rates 0.10, and 0.15. For each curve, the maximum effect is a 6.5% reduction. For Curve 2, the effect of a PCE at While the S-curves used for MMIs directed at all smokers and specifically at youth are the same, the $0.50 per capita is a 1.5% reduction in the smoking rate, representing about 20% of its maximum potential effects on smoking rates for the entire population and specific age subgroups differ considerably under the two effect, but the effect is about 50% of its maximum at $1.00. When PCE reaches $2.00, the reduction in smok-interventions. The results on smoking and smokingattributable deaths under various scenarios for the ining rate is estimated at 5.5%, or about 85% of its maximum. The effect then tapers off after this point and tervention directed at all smokers are presented in Table 2 and those for interventions directed at youth in reaches a maximum of 6.5% at $5.00. For Curve 1, the effect of increases in PCE is much faster at first and Table 3. A $0.50 PCE per year leads to a reduction in the reaches 90% of its maximum at a PCE of $1.50. Curve 3 rises less rapidly to reach its inflection point than smoking rate of 0.5% the first year and 1.0% the second year, and slowly increases to 1.7% by the 30th year. A Curve 2, at which point Curve 3 did have the advantage, however, of showing large gains from increasing the $1.00 PCE leads to a reduction in the smoking rate of slightly more than twice the reduction in smoking rate scale of the media intervention at values of PCE below $1.00.
when the PCE is $0.50 and increases to 3.5% by the 30th year. A $3.00 PCE leads to a reduction in the Although evidence from previous studies provides little basis to distinguish between the first three curves, smoking rate of slightly less than twice the reduction in smoking rate when the PCE is $1.00, and increases Curve 2 was selected as the best alternative of the first three curves. Curve 3 was rejected primarily because to 6.7% by the 30th year. Due to DR, a $5.00 PCE leads 6.5 6.4 6.0 6.5 6.4 5.7 4.0 6.5 6.4 6.2 6.5 6.5 6.0 5.0 6.5 6.5 6.4 6.5 6.5 6.3 6.0 6.5 6.5 6.5 6.5 6.5 6.4 7.0 6.5 6.5 6.5 6.5 6.5 6.5 8.0 6.5 6.5 6.5 6.5 6.5 6.5
Note. DR, diminishing returns parameter; MinES, minimum efficient scale parameter.
to only a slightly greater reduction in the smoking rate than a PCE of $3.00 and increases to 6.9% by the 30th year. As the PCE increase, the effect on smoking-attributable deaths rises at roughly the same proportion as smoking rates. In all cases, the number of deaths averted per year increases over time because the effects on death rates are delayed. For a $3.00 PCE, about 5,200 lives are saved in the 2nd year, 10,600 lives are saved in the 3rd year, 16,900 in the 5th year, 20,200 in the 10th year, and 26,500 in the 20th year. The number of lives saved per year levels off between 30,000 and 35,000 per year by Year 30. Table 2 also shows how the effects of a media intervention vary by age group. The last four columns track the 15 to 24-year-old and 35-to 64-year-old cohorts over time. The 15-to 24-year-old cohort starts at a slightly lower reduction in prevalence, but the rate falls slightly more quickly over time than that for the 35-to 64-yearold cohort. The effect on deaths is substantially delayed for the younger group since most deaths occur after the age of 55. Deaths for the group 35-64 are less delayed than those for the younger cohort.
The above scenarios all assumed that the media interventions were sustained over time. We also examined the effects of interventions of shorter duration. A PCE of $3.00 for an intervention that lasted 1 year yielded a 2.1% reduction that year, and the rate slowly declined over time as the initiation and cessation rates reverted to their preintervention levels. A PCE of $3.00 for an intervention that lasted 3 years led to a 2.1% reduction the first year, climbing to 5.6% by the third year, and then slowly declining over time. Table 3 presents the effects of youth interventions. The results are presented only for a PCE of $3.00 since we have assumed the same S-curve as for the interventions directed at all smokers. Because youth-oriented interventions are assumed to affect only youth, the impact on smoking rates for the entire population is quite small but increases over time as those exposed to the intervention age. Smoking rates are reduced by 0.2% in the 1st year and 0.3% in the 2nd year, and increase to 1% in the 10th year and 3.1% in the 40th year. Deaths are not averted until the 23rd year, with approximately 1,100 lives saved in the 30th year and 2,900 lives in the 40th year. The effects on smoking rates for youth, as expected, are more immediate than those observed for the general population.
The last two columns of Table 3 follow the 15-to 17-year-old cohort. Smoking rates decline by 4% the first year, by 6.4% the second year, and by 6.6% the third year. Reductions in the smoking rate lessen over time as the cohort ages and people initiate smoking later than age 17. Note. Lives saved are per year. PCE, per capita expenditures per year. a Percentage change is measured relative to business as usual (i.e., the absence of the intervention) for the same year. b Baseline figure in the Lives Saved column represents the baseline number of deaths. Subsequent figures represent lives saved. c To determine effects of the first year of a new intervention launched in 1998 on 15-to 17-year-olds, the user would look at effects on those aged 10-12, who would be 15-17 in 1998.
DISCUSSION
and health effects are more delayed. An intervention such as that of Phillip Morris, which is directed at those The simulation model suggests that media interven-aged 10 to 14 [52], might be expected to have even tions directed at all smokers can yield substantial re-smaller effects than an intervention directed at youth ductions in smoking rates. If $3.00 per capita spending under 18 years of age. Assuming a maximum effect of is sustained over time, the module predicts a reduction 7% on those aged 10-14 (as in the analysis above), the in the smoking rate of almost 2% after 1 year, more simulation model predicted that smoking rates would than 3% after 2 years, 6% after 10 years, and further drop by only 1% after the program is in effect for 30 reductions at a slower rate in future years. The model years. predicts the effect on deaths based on the reductions
The model, based primarily on empirical studies of in the number of smokers. As with other tobacco control previous and existing interventions, theories of how policies, the effects on death rates are delayed. About public health messages influence behavior, and evi-17,000 deaths are averted per year after 5 years, 20,000 dence on the effects of advertising, suggests that interafter 10 years, and 32,000 after 30 years.
vention scale and duration may be important factors When the media intervention is targeted at youth, the effect of a sustained program with a per capita that greatly shape intervention impact. The shape of expenditure of $3.00 leads to a 4% reduction in the the S-curve has direct implications for how the effectivesmoking rate of those aged 15 to 17 in the first year, ness of a MMI depends on the level at which it is impleincreasing to 6% by the second year. In terms of the mented. Widespread, well-funded state MMIs have smoking rate of the entire population, the effects of a more potential to influence tobacco-related attitudes youth intervention are substantially smaller than those and behaviors, in part because they can air paid adverof an intervention with comparable expenditures di-tisements during peak viewing times. By contrast, rected at all smokers. The effects grow over time as smaller, less well-financed MMIs are likely to be of youth age, but, even after 40 years, only a 3% decrease limited influence because they will include ads that are in smoking rates is predicted. Like other youth-oriented broadcast when few people will see them. The model interventions, the effects on smoking-attributable also suggests that additional expenditures beyond some deaths of a youth-oriented intervention are also much point may have little incremental impact. Once ads more delayed than interventions directed at all smoksaturate the market, money might better be spent on ers [50] .
other tobacco control programs. However, some of these As Cummings and Clarke [51] have suggested, the tendencies may be offset by audience segmentation, i.e., cost-effectiveness of youth-oriented programs is likely directing ads to different age, gender, and risk groups to be substantially less than that of programs aimed [23, 24] . at the general population, because the numbers of smokers and potential smokers affected are smaller,
The predictions from the model above are tentative, because they are based on relatively few empirical stud-smoking and by discouraging them from providing cigarettes to minors. On the other hand, individuals that ies. Further study is needed on the effect of campaigns generally and the effect of circumstances surrounding are deterred from smoking while they are under the age of 18 may begin to smoke later in the absence of the campaign. These factors include: attention to this age group. Further study is needed about how the effects of media interventions vary by • the duration and scale of the campaign, • campaign content and how different contents im-age and how the effects are distributed between initiation and cessation over time. pact various target audiences,
• effects on specific age groups targeted by the MMI, Finally, additional research is warranted on the interactive effects of other tobacco control programs already • effects on other age groups not directly targeted, • effects of other newly implemented tobacco control in place and being initiated with mass media interventions. Other programs in place, such as clean air laws, policies accompanying MMIs, with attention to whether these policies attract the attention of the media, may also be important in shaping social norms. When new tobacco control policies are actually implemented • effects of other tobacco control policies already in effect.
during a media intervention, they may have effects independent of the media intervention. It is important to isolate these effects in gauging the effect of the intervenIn general, while evidence indicates that scale and duration influence MMI outcomes [1,2], the precise na-tion. Other policies implemented in conjunction with a media campaign, such as a tax increase, may have ture of their effects requires additional study. In particular, additional research is needed to determine if the substantial additional effects on smoking rates and smoking-attributable deaths [33, 55] . shape and height of the S-curve depend on the size of market. Data from Secker-Walker et al. [53] suggest Of particular significance is the effect on information to the public of other policies being simultaneously purthat differences in costs may not yield large differences in effectiveness in less-populated areas, but further re-sued. In addition to advertisements aired as part of the intervention, information relevant to smoking behavior search is warranted that looks at the nature of effects on different sized markets. Research is also needed on may come from other sources, such as news coverage of tobacco-related policies. For example, in California, the how the effects of a MMI vary with its duration. The model assumed that, once the intervention was media interventions were linked to tax hikes as their revenue source, and the intervention included ads supstopped, it would no longer affect initiation and cessation rates, but those who stopped would not relapse. If porting clean indoor air laws. These other tobacco control policies generate news coverage through newspathey were to relapse, the effects of the intervention would be partially reversed. Further research is needed pers, radio, and television, and such coverage may help increase the impact of a MMI's messages [3] . We expect on the influence of a campaign on relapsers.
While the model did not explicitly consider the role that a large part of the effectiveness of the Florida, Massachusetts, and California interventions was due of content, the content of a campaign is likely to be critical to its success. Additional research, especially to their attention to other public policy and associated community programs, such as grass root promotions, from population-based studies, is needed regarding intervention theme and the impact of other intervention local media advocacy, and event sponsorships.
The impact of media interventions may also depend components. The influence of a particular type of message is likely to depend on the demographic characteris-on the level of advertising by tobacco manufacturers.
Increased industry advertising is likely to reduce the tics of the population targeted and the extent of support for tobacco control activities in the locality in which a effectiveness of media interventions. Increases in advertising or other tactics, such as lobbying, may be used MMI is being implemented. An intervention that is successful in California, for example, in which the popu-by tobacco manufacturers to offset or reduce the impact of the more effective campaigns [56] . lation is highly mobilized around tobacco control issues, may not be effective in a less politically mobilized state. The ability to reach different segments is likely to de-CONCLUSION pend on a sound marketing approach in which the effect on different population segments is tested and content
The simulation model predicts that mass media interventions can have a large impact on smoking rates and is accordingly revised [23] [24] [25] [26] 54] .
The analysis assumes that youth-oriented interven-deaths attributable to smoking. The precision of the estimates is limited by the information available on tions do not affect smoking rates of those over the age of 17. It is, however, possible, that these interventions key parameters. The process of developing the model highlights where further research is needed to better have positive spillover effects on older smokers. Youth interventions may affect those aged 18 and older by gauge effects of a media intervention. The precise nature of the effects is likely to depend on the scale and influencing adults to provide better role models by not
